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Background: The purpose of the present study was to examine 1) characteristics and attitudes of oncologists
toward exercise and toward recommending exercise to their patients, 2) association among oncologists’ own
physical activity levels, exercise recommendations, and their attitudes toward recommending exercise.
Methods: A total of 167 oncologists participated in this survey study (41 surgeons, 78 medical oncologists, 25
radiation oncologists, and 21 others). Most oncologists included in the study treat more than one type of cancer,
including colorectal, gastric, breast, lung, and liver cancer. To analyze the data, the one-way ANOVA, and t-test were
used. All data were indicated for mean, SD, and proportions.
Results: Most oncologists agreed that exercise is beneficial (72.8%) and important (69.6%), but only 39.2% of them
agreed that exercise is safe, and only 7.2% believed that cancer patients manage to exercise during cancer treatment.
Forty-six percentage of the surveyed oncologists recommended exercise to their patients during the past month. The
average amount of participation in physical activity by oncologists who participated in the study was 139.5 ± 120.3 min
per week, and 11.4% of the study participants met the American College of Sports Medicine (ACSM) guidelines.
Oncologists’ own physical activity levels were associated with their attitudes toward recommending exercise. Belief
in the benefits of exercise in the performance of daily tasks, improvement of mental health, and the attenuation of
physical decline from treatment were the three most prevalent reasons why oncologists recommend exercise to
their patients. Barriers to recommending exercise to patients included lack of time, unclear exercise recommendations,
and the safety of patients.
Conclusions: Oncologists have favorable attitudes toward exercise and toward recommending exercise to their
patients during treatment. However, they also experience barriers to recommending exercise, including lack of
time, unclear exercise guidelines for cancer patients, and concerns regarding the safety of exercise.
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Cancer has been the number one cause of death since
1983 and poses a major public health concern in Korea
[1]. The incidence rate of all cancers showed an annual
increase of 3.3% between 1999 and 2009 [1]. There were
192,561 cancer cases and 69,780 cancer deaths in 2009
in Korea [1]. The cumulative risk of developing cancer
during a lifetime was 37.9% for men and 32.7% for
women [1]. Despite notable improvement in five-year
relative survival rates for all cancers in Korea [2], a large
number of cancer patients still experience cancer recur-
rence. Therefore, identifying the factors that contribute
to cancer recurrence and survival is important.
Beneficial effects of exercise and physical activity on
health-related fitness, quality of life, and other patient-
reported outcomes among cancer survivors during and
after treatment have been reported previously [3-11]. A
recent meta-analysis reported that physical activity is
associated with reduced all-cause, breast cancer–specific,
and colon cancer–specific mortality [12,13]. In addition
to the benefits of physical activity on the health of
cancer survivors, the American College of Sports Medicine
(ACSM) reported that participation in exercise and
physical activity is safe during and after adjuvant cancer
therapy [14].
Despite these and other well documented benefits of
exercise and physical activity and the safety of participat-
ing in exercise, many cancer patients still remain physic-
ally inactive [15]. Only 29.6% of cancer survivors met
the exercise recommendations of the ASCM [16], signifi-
cantly less than the percentage among the non-cancer
population. Another meta-analysis also reported that
53–72% of cancer survivors do not meet ACSM exercise
guidelines for cancer patients [17]. Although we have
recently identified that there were no significant differ-
ence in total physical activity time between pre-diagnosis
and on-treatment among colorectal cancer patient [18],
participation in exercise declines substantially during
cancer treatment and may not return to pre-diagnosis
levels of exercise after treatment is completed [15].
Therefore, it is important to find strategies to increase
exercise participation in cancer patients.
Jones et al. [17] reported that simple oncologist’s phys-
ical activity recommendation increased their patient’s
physical activity levels in women newly diagnosed with
breast cancer. Another study found that a physician’s
recommendation regarding physical activity has been
demonstrated to be a strong predictor of a patient’s level
of physical activity [19,20]. Nevertheless, although can-
cer patients are highly motivated to receive exercise
information from their oncologists [19,20] and oncologists
have a favorable view on exercise for their patients, most
oncologists still do not recommend exercise for their
patients [16,17,21,22]. However, barriers to oncologists’recommendation of exercise to their patients have not
been studied fully. Furthermore, the oncologists’ attitude
toward recommending exercise and practice of exercise
recommendations to their cancer patients has not been
studied. Furthermore, whether factors such as their atti-
tudes toward exercise and their own physical activity levels
may influence oncologists’ recommendations toward exer-
cise and the barriers they experience in recommending
exercise have not been studied.
The purposes of this study were to evaluate 1) the
attitudes of oncologists toward recommending exercise,
2) the association between oncologists’ own physical
activity levels and the attitudes of oncologists toward
recommending exercise, and 3) the barriers experienced
by oncologists in recommending exercise to their patients.
Methods
Ethical considerations
The study was approved by the Ethics Review Commit-
tee of Severance Hospital.
Participants and procedure
The goal of the study was to approach all oncologists in
South Korea. Our first strategy was to distribute ques-
tionnaires at the annual conference of Korean Cancer
Association (18th November 2011, Lotte Hotel, Seoul,
Korea). A total of 202 questionnaires were distributed
and 44 questionnaires were returned (21.7%). Our
second strategy was to collect e-mail addresses from
webpage of hospitals. Through this effort, we have
collected 386 e-mails addresses of oncologists in South
Korea. We sent questionnaires to 386 oncologists via
e-mails and a total of 123 questionnaires were success-
fully filled out on-line (28.9%).
Study instruments
The attitudes of oncologists toward exercise and toward
recommending exercise for cancer patients were assessed
by a questionnaire developed and tested by Jones et al.
[21]. Except two items (intention, behavior), all items in
the questionnaire were scored in 1 to 7 point Likert scales
(agree to disagree). To analyze the survey question, all
items were grouped into three categories: disagree (1 to 2
point), neutral (3 to 5 point), agree (6 to 7 point), and
the proportion category was used for the intention and
behavior item (0 to 33, 33 to 67, 67 to 100%) [23,24].
The questionnaire is explained in detail in a previous
publication [21]. To measure oncologists’ perceptions
of the benefits of exercise and of barriers to recom-
mending exercise to patients, a questionnaire developed
by Karvinen et al. was utilized [25]. These questionnaires
were translated into Korean and then back-translated into
English by a bilingual university professor (J.Y.J.). Then,
three university professors (J.Y.J., L.J.W., C.S.H.) who
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both Korean and English held an expert reviewers’
meeting to establish translation validity. To measure
the level of physical activity of oncologists, the Godin
Leisure -Time Exercise Questionnaire (GLTEQ; Strenu-
ous exercise: running, hockey, football, soccer, squash,
basketball, cross, judo, roller skating, vigorous swim-
ming, Moderate exercise: fast walking, baseball, tennis, easy
bicycling, volleyball, badminton, easy swimming, alpine
skiing, popular and folk dancing, Mild exercise: yoga, arch-
ery, fishing from river bank, bowling, horseshoes, golf,
snow-mobiling, easy walking) [26,27] was used.
Statistical analyses
All analyses were conducted using SPSS version 18.0. All
data that normality of distribution in this study is pre-
sented as mean ± standard deviation (SD). The normal-
ity of distribution was verified with Shapiro-Wilk test.
Oncologists’ characteristics and attitudes toward exercise
and toward recommending exercise during cancer treat-
ment were analyzed using descriptive statistics. To
analyze the relationship between oncologists’ own phys-
ical activity levels and their attitudes toward exerciseTable 1 Demographic characteristics
Variable
Age (years)
Number of years in practice
Sex Male
Female
Specialty Surgeon
Medical oncology
Radiation oncolog
Other
Type of cancer patients (Multiple response) No:275 Colorectal cancer
Gastric cancer
Breast cancer
Lung cancer
Liver cancer
Other
How many cancers do you take care of One cancer
Two cancers
Over 3 cancers
Exercise (min/week) Mild exercise
Moderate exercise
Vigorous exercise
Total exercise
Meeting exercise
Values given as mean ± SD for continuous variables and frequency (%) for categori
ACSM guidelines: At least 150 minutes of vigorous to moderate intensity physical aand toward recommending exercise, we have divided
our participants into three groups using the 33.3% and
66.6% cut-offs to generate tertiles based on each individ-
ual’s physical activity level. Differences in attitude toward
exercise and attitude toward recommending exercise
among three groups were analyzed by one-way ANOVA.
To test the difference in percentage of exercise recom-
mendation based on oncologists’ perceived benefits of
exercise and barriers for cancer survivors were com-
pared by using a t-test. The significance level of the
difference was set as p < 0.05.
Results
The demographic characteristics of the participants are
summarized in Table 1. In brief, the mean age of respon-
dents was 42.99 ± 8.55 years; 66.5% were male; 24.6, 46.7,
15.0, 12.6% were surgeons, medical oncologists, radiation
oncologists, and other respectively; and they had a mean
of 10.51 ± 7.95 years in practice. Among oncologists who
participated in the study, 11.4% met the current ACSM
exercise guidelines for healthy adults: under age 65 with
no apparent chronic disease or condition (i.e., at least
150 min of moderate intensity physical activity per week).No. of respondents % Mean ± SD
167 43.0 ± 8.6
167 10.5 ± 8.0
111 66.5 -
56 33.5
41 24.6 -
78 46.7
y 25 15.0
21 12.6
63 22.9 -
51 18.5
47 17.0
46 16.7
27 9.8
41 14.9
91 54.5 -
47 28.1
25 15.1
167 80.1 ± 85.6
167 44.1 ± 62.8
167 15.4 ± 48.1
167 139.5 ± 120.3
guidelines 19 11.4%
cal variables.
ctivity per week.
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exercise for cancer patients
Overall, a majority of the surveyed oncologists agreed
that exercise is beneficial (72.8%) and important (69.6%)
for patients with cancer during treatment. But only
39.2% of the oncologists agreed that exercise for cancer
patients is safe. Fifty-five percentage of oncologists
agreed that their patients believe that they should exercise
during treatment. However, only 31.2% of the oncologists
believed that their fellow oncologists think that their pa-
tients should exercise during treatment. Similarly, 39.3%
of oncologists agreed that patients are capable of exercise
during treatment, although only 12% agreed that it would
be easy for patients to exercise at this time.
Furthermore, 40.7% of oncologists agreed that provid-
ing an exercise recommendation would be well received
by their patients, while only 29.3% agreed that their
patients would follow this recommendation. Similarly,
59.9% and 40.7% of oncologists agreed that their fellow
oncologists and patients, respectively, thought that they
should provide an exercise recommendation during cancer
treatment. Thirty percentage of oncologists agreed thatTable 2 Attitudes toward exercise and recommending exercis
Survey item
Attitudes toward exercise In my opinion exercise is beneficial durin
In my opinion exercise is important durin
In my opinion exercise is safe during trea
Most patients believe they should exerci
cancer treatment.
Most fellow oncologists think patients sh
during cancer treatment.
Most of my patients are capable of exerc
cancer treatment.
Exercising during treatment for my patie
Attitudes toward recommending
exercise
Providing an exercise recommendation w
received.
If I provided a recommendation, patients
my advice.
My fellow oncologists think I should reco
exercise.
My patients think I should recommend e
Whether I recommend exercise is compl
When appropriate, I try to recommend e
For me, providing a recommendation is
What % of your patients in your opinion
during cancer treatment?
What % of your patients in your opinion
exercise during cancer treatment?
Values given as mean ± SD for continuous variables and frequency (%) for categori
Neutral l (responses 3–5), Agree (responses 6–7).providing an exercise recommendation was within their
control, and 31.7% agreed that it would be easy to provide
an exercise recommendation to their patients during treat-
ment. Fifty percentage of oncologists agreed that they tried
to recommend exercise to their patients when appropriate.
Lastly, 37.6% of oncologists believed that less than 33% of
their patients attempt to exercise during treatment, while
60% believed that less than 33% of their patients actually
manage to exercise during treatment (Table 2).
Attitudes toward exercise and toward recommending
exercise across oncologists’ own physical activity levels
To assess the association between oncologists’ own
physical activity participation levels and their attitudes
toward exercise and toward recommending exercise, we
divided the oncologists into three groups according to
their own physical activity levels (Tertiles). The analyses
showed that oncologists’ own physical activity levels were
not associated with their attitudes toward exercise but
were associated with their attitudes toward recommending
exercise. Compared with oncologists who participated
in very minimal amounts of physical activity, those whoe for cancer patients
Mean ± SD Disagree Neutral Agree
N % N % N %
g treatment. 5.9 ± 1.4 5 4.0 28 22.4 91 72.8
g treatment. 5.9 ± 1.3 5 4.0 32 25.6 87 69.6
tment. 5.1 ± 1.3 3 2.4 71 56.3 49 39.2
se during 5.38 ± 1.41 5 4.0 51 40.8 69 55.2
ould exercise 4.8 ± 1.4 10 8.0 76 60.8 39 31.2
ising during 4.9 ± 1.5 9 7.2 67 53.6 49 39.3
nts is easy. 3.9 ± 1.1.4 10 15.2 91 72.8 15 12.0
ould be well 5.1 ± 1.2 3 1.8 96 57.5 68 40.7
would follow 4.9 ± 1.1 3 1.8 115 68.9 49 29.3
mmend 5.6 ± 1.3 6 3.6 61 36.5 100 59.9
xercise. 5.1 ± 1.4 8 4.8 91 54.5 68 40.7
etely up to me. 4.6 ± 1.5 17 10.2 99 59.3 50 29.9
xercise. 4.6 ± 1.6 21 12.6 93 55.7 53 31.7
easy. 5.1 ± 1.4 9 5.4 83 49.7 75 44.9
0 ~ 33% 34 ~ 67% 68 ~ 100%
try to exercise 44.8 ± 20.5 47 37.6 51 40.8 19 15.2
manage to 33.6 ± 19.0 75 60 31 24.8 9 7.2
cal variables. All items rated on 7-point Likert scale: Disagree (responses 1–2),
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oncologists think that they should recommend exercise
to their patients. In addition, more physically active
oncologists also think that their patients believe that
they should recommend exercise (Table 3).
Descriptive analysis of oncologists’ exercise
recommendations
Forty-five percentages of oncologists initiated a discus-
sion about their patients’ exercise during the last month.
The average duration of discussion of exercise by oncol-
ogists during an office visit was five minutes. The three
most recommended exercise types were aerobic exercise,
flexibility exercises, and lifestyle modification. The two
benefits oncologists most expected from exercise were
improvements in mental health and improvements in
ability to perform daily tasks. The three most prominent
barriers oncologists encountered in recommending exer-
cise to their patients were lack of time during office
visits, unclear exercise guidelines for cancer patients,
and concerns about the safety of their patients (Table 4).
The impact of perceived benefits of exercise and barriers to
recommending exercise on actual exercise recommendations
To understand the impact of oncologists’ perceived bene-
fits of exercise on exercise recommendations, we analyzed
the percentage of oncologists’ exercise recommendationTable 3 Attitudes toward exercise and toward recommending
Attitudes toward exercise In my opinion exercise is beneficial durin
In my opinion exercise is important duri
In my opinion exercise is safe during tre
Most patients believe they should exerc
cancer treatment.
Most fellow oncologists think patients sh
during cancer treatment.
Most of my patients are capable of exer
cancer treatment.
Exercising during treatment for my patie
Attitudes toward recommending
exercise
Providing an exercise recommendation
well received.
If I provided a recommendation, patient
follow my advice.
My fellow oncologists think I should rec
My patients think I should recommend
Whether I recommend exercise is comp
When appropriate, I try to recommend e
For me, providing a recommendation is
Exercise recommendations Exercise recommendation to their cance
Values given as mean ± SD. Physical activity level (Low PA group: 0 ~ 70 minutes/week
week). *Significant difference with low PA.based on their perceived benefits of exercise. Our analysis
showed that oncologists who believe that participation in
exercise will improve their patients’ mental health as well
as reduce the risk of other diseases recommended exercise
more (Figure 1). To understand the association between
exercise recommendation barriers and exercise recom-
mendations, we analyzed the percent of oncologists’ ex-
ercise recommendation based on items of oncologists’
exercise recommendation barriers. Our analysis showed
that oncologists who have concerns regarding unclear
exercise guidelines for cancer patients and the effective-
ness of exercise for cancer patients recommended exercise
to their patients significantly less (Figure 2).
Discussion
Previous studies demonstrated that cancer patients tend
to exercise more if they receive exercise recommenda-
tions from their oncologists [16,17,21,22]. In the present
study, we have identified the characteristics of exercise
recommendations among oncologists, the characteristics
of exercise recommendations based on oncologists’ own
physical activity levels, the perceived benefits of exercise
among oncologists, and the barriers oncologists perceive
to recommending exercise to their patients. Most oncol-
ogists believe that exercise during treatment is beneficial
and important for cancer patients. However, fewer on-
cologists agreed that exercise during treatment is safe orexercise across oncologists’ own physical activity levels
Physical activity level (Tertiles)
Low (N = 56) Middle (N = 52) High (N = 58)
g treatment. 5.80 ± 1.43 5.85 ± 1.35 5.93 ± 1.39
ng treatment. 5.64 ± 1.50 5.90 ± 1.11 6.02 ± 1.20
atment. 5.00 ± 1.34 5.22 ± 1.27 5.21 ± 1.25
ise during 5.21 ± 1.46 5.25 ± 1.49 5.67 ± 1.25
ould exercise 4.68 ± 1.39 4..70 ± 1.49 5.02 ± 1.32
cising during 4.71 ± 1.59 4.81 ± 1.36 5.17 ± 1.47
nts is easy. 3.71 ± 1.40 4.04 ± 1.39 3.88 ± 1.42
would be 5.14 ± 1.17 5.04 ± 1.14 5.19 ± 1.15
s would 4.79 ± 1.14 4.83 ± 1.11 4.93 ± 1.11
ommend exercise. 5.43 ± 1.26 5.36 ± 1.43 5.91 ± 1.22
exercise. 4.73 ± 1.40 5.04 ± 1.45 5.40 ± 1.38*
letely up to me. 4.18 ± 1.54 4.48 ± 1.42 4.98 ± 1.32*
xercise. 4.50 ± 1.50 4.57 ± 1.54 4.78 ± 1.64
easy. 4.80 ± 1.37 5.04 ± 1.44 5.55 ± 1.33*
r patients. 41.80 ± 24.63 41.73 ± 30.01 51.57 ± 29.16
, middle PA group: 71 ~ 165 minutes/week, high PA group: 166 ~ 540 minutes/
Table 4 Descriptive analysis of oncologists’ exercise recommendations
Variable Mean ± SD
What percentage of your patients have initiated a discussion with you about exercise during cancer treatment over the past month? 29.5 ± 22.4
What percentage of your patients have you recommended exercise to during cancer treatment over the past month? 45.0 ± 28.2
On average, if a patient initiates a discussion with you on exercise, how long do you spend discussing this topic? (min) 4.3 ± 2.9
Benefits of exercise for cancer survivors (Multiple response)
N %
Improve the ability to perform daily tasks 128 26.7
Improve mental health 118 24.6
Attenuate physical decline from treatment 92 19.2
Reduce body weight 44 9.2
Reduce the risk of other diseases 37 7.7
Help patients cope 34 7.1
Reduce the risk of recurrence 23 4.8
No recommendation 2 0.4
Other 1 0.2
Total 479 100
What kind of exercise do you recommend (Multiple response)
N %
Aerobic activity 157 57.1
Flexible activity 58 21.1
Lifestyle activity 48 17.5
Resistance activity 11 4.0
Total 275 100
Barriers to recommending exercise for cancer survivors (Multiple response)
N %
Lack of time during office visit 40 24.0
Unclear recommendations 35 21.0
Concerns about the safety of exercise 34 20.4
Lack of patient interest 13 7.8
Concerns about the effectiveness of exercise 7 4.2
Lack of reimbursement for counseling on exercise 6 3.6
Enough recommendations 32 19.2
Total 479 100
Values given as mean ± SD for continuous variables and frequency (%) for categorical variables.
Park et al. BMC Cancer  (2015) 15:249 Page 6 of 10easy. Furthermore, most oncologists thought very posi-
tively about recommending exercise to their patients
during treatment. Only a small number of oncologists
thought negatively about recommending exercise to
their cancer patients. However, just 7.2% of oncologists
agree that their cancer patients manage to exercise
during cancer treatment. Therefore, our findings show,
first, that most oncologists think that exercise during
cancer treatment is beneficial and important but that
they have concerns about the safety of exercise, and,
second, oncologists thought that very few of their
patients are actually exercising during cancer treatment
in Korea.Unlike the opinions of the oncologists in the current
study that only 7.2% of cancer patients manage to exer-
cise during cancer treatment, a previous study showed
that 37% of colorectal cancer survivors and 28% of
breast cancer survivors participate in regular physical
activity during treatment [18,28]. Furthermore, 32% of
breast cancer survivors actually participated in recom-
mended levels of physical activity, defined as 150 min
per week of moderate to vigorous intensity sports/recre-
ational physical activity, after the completion of treat-
ment [15]. Blanchard and colleagues examined the
prevalence of physical activity in 9105 cancer survivors
[29] and reported that 30–47% of survivors of cancer are
Figure 1 Exercise recommendations across benefits of exercise for cancer survivors. Figure legend: *p < .05 for difference within group.
Oncologists who believe the benefit of exercise on each questionnaire item chose ‘yes’ while those who did not believe the benefit of exercise
on each questionnaire item chose ‘no’. Y axis represent percentage of exercise recommendation to their patients.
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Korean cancer patients, we have recently determined
that 7.6% of Korean colorectal cancer patients partici-
pated in more than ACSM guidelines (150 min per
week of moderate to vigorous physical activity) during
cancer treatment, significantly lower patients than the
20.5% who participated physical activity more than
ACSM guideline during before the cancer diagnosis
[18]. However, the reason why the percentage of indi-
viduals meeting ACSM guidelines decreased during
treatment is due to reduced vigorous intensity of
physical activity, while the amount of mild intensity
physical activity tended to increase during treatment
(111.1 ± 203.9 min versus 146.8 ± 232.2 min) compared
to before cancer diagnosis [18]. Although there is a
possibility of over reporting of the level of physical
activity among cancer survivors [30], the results of the
current study may suggest that oncologists in Korea
may underestimate the exercise ability of their cancer
patients.Figure 2 Exercise recommendations across barriers to recommending
within group. Oncologists who believe the barriers of exercise on each questi
exercise on each questionnaire item chose ‘no’. Y axis represent percentage oThe attitudes of oncologists toward exercise and
toward recommending exercise are very important
since the exercise recommendations of oncologists are
a strong predictor of cancer patients’ participation in
exercise [31]. Previous studies indicated that cancer
patients are highly motivated to receive advice on exercise
and that they consider their oncologist an important
source of this information [17,19]. Jones and colleagues
[19] surveyed 311 survivors of prostate, breast, colorectal,
or lung cancer, and a total of 84% of the participants in-
dicated that they would prefer to receive exercise coun-
seling during their cancer experience. Our study
showed that over 70% of oncologists believed that exer-
cise is important and beneficial to cancer patients. Our
study further showed that 87% of oncologists believed
that providing exercise recommendations to cancer
patients is not hard, but only 40% of oncologists actually
recommended exercise to their patients in the past one
month. These results are similar to those of previous
studies, which found that approximately 43% and 44%exercise for cancer survivors. Figure legend: *p < .05 for difference
onnaire item chose ‘yes’ while those who did not believe the benefit of
f exercise recommendation to their patients.
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tions and/or discussed exercise with their patients when
appropriate [16,21].
To understand whether individual physical activity
participation levels influence exercise recommendations
and attitudes toward exercise recommendations, we also
examined the oncologists’ own physical activity levels.
Our analysis showed that only 11.9% of the surveyed
oncologists met ACSM physical activity guidelines, a
rate notably lower than that for oncologists of several
other countries, such as the 52.5% of Canadian oncolo-
gists [21] or 57.3% of American oncologists [25] who
met the guidelines. Our analysis also showed that the
oncologists’ own physical activity participation was asso-
ciated with their attitude toward exercise recommenda-
tion to their patients. Those who participated in more
physical activity believe that their patients think that
they should recommend exercise; they also think that
recommending exercise is dependent on them and they
tried to recommend exercise to their patients more.
In our study, we also surveyed the oncologists’
perceived benefits of exercise for cancer survivors. They
believed that exercise participation would improve the
ability of patients to perform daily tasks (26.7%), im-
prove mental health (24.6%), attenuate physical decline
from treatment (19.2%), reduce body weight (9.2%), and
reduce the risk of other diseases (7.7%). It is interesting
that only 4.8% of oncologists actually think that exercise
may reduce cancer recurrence, while many reported
studies have shown that exercise reduced the recurrence
of various cancers [12,13].
A growing number of large observational studies have
reported that physical activity reduces all-cause and
cancer-specific mortality, which suggests that exercise
may confer additional improvements in breast and colo-
rectal cancer survival beyond surgery [32-34]. Holmes
et al. [32] demonstrated that women with breast cancer
who participated in more than 9 metabolic equivalent
(MET) hours per week of physical activity have a 41%,
50%, and 43% reduction in the risk of total death, breast
cancer death, and risk of recurrence, respectively, com-
pared with those who participated in fewer than 3 MET
hours per week of physical activity. Meyerhardt et al.
[35] also demonstrated that more than 18 MET hours
per week of physical activity after diagnosis is associated
with a 45-61% reduction in the risk of colorectal cancer-
specific death and a 57-63% reduction in the risk of total
death. Although it is beyond the scope of our study, it
may be interesting to ascertain whether knowledge of
the impact of physical activity on cancer recurrence and
mortality would influence the oncologists’ patterns of
physical activity and exercise recommendations. In our
study, we analyzed whether oncologists’ perceived bene-
fits of exercise for cancer patients would be associatedwith their exercise recommendations. We observed that
oncologists who believe that exercise will improve
patients’ mental health as well as reduce the risk of other
diseases recommended exercise to their patients signifi-
cantly more than those who do not think exercise will
have such benefits for their patients. Based on these
results, we can speculate that knowledge of the impact
of exercise on cancer patients may also influence the
patterns and characteristics of exercise recommenda-
tions. The result of our study may suggest that the infor-
mation on the validated benefit of exercise for cancer
survivors should be easily available for oncologists to
increase their exercise recommendation to patients more.
Since cancer survivors’ exercise/physical activity behavior
is easily influenced by oncologists’ exercise and physical
activity recommendation, difference in exercise recom-
mendation percentage of oncologists may actually have
clinical relevance.
In assessing the factors which make it difficult to
recommend exercise, lack of time during office visits,
unclear recommendations, and concerns about the safety
of exercise were the three most prevalent answers.
Herbert et al. [36] reported that the most common
barriers to providing physical activity counseling by
primary care provider’ to patients in a clinical setting
were lack of time, lack of knowledge, and lack of success
in changing patient behavior. Not having sufficient time
during office visits is a significant barrier to recommend-
ing exercise for many oncologists, since doctors spend,
on average, less than 5 minutes during an office visit
[37]. However, knowing that oncologists’ 30-second
exercise recommendation increased patients’ physical
activity level by 3.4 MET hours per week in breast
cancer patients [17], it would be important to develop
and provide an exercise recommendation tool to assist
oncologists in providing effective exercise recommenda-
tions in a short time. Unclear recommendations and
concerns about safety, meaning unclear guidelines for
cancer patients, are also significant barriers for oncolo-
gists in recommending exercise to their patients. The
ACSM Roundtable on Exercise Guidelines for Cancer
Survivors [14] concluded that exercise training is safe
during and after cancer treatments and results in im-
provements in physical functioning, quality of life, and
cancer-related fatigue in several cancer survivor groups.
In addition, other studies in cancer types including breast
cancer, colorectal cancer, and prostate cancer have con-
tinually shown that exercise for cancer patients during
and after treatment is safe [14]. In our analysis, we found
that oncologists who were unclear about exercise recom-
mendations and who had concerns about the safety of ex-
ercise recommended exercise to their patients significantly
less. Therefore, it is important to provide information on
the safety of exercise in cancer patients to oncologists.
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mation regarding oncologists’ attitudes toward exercise,
there are several limitations that need to be considered
when interpreting the results of this study. A selection
bias is likely to exist because of the transparent purpose
of the study, and the relatively low response rate to our
survey may limit the generalizability of our findings. Fur-
thermore, a possible response bias is another limitation;
oncologists who were more interested in physical activity
were probably more likely to respond. Another import-
ant limitation is the use of a retrospective observational
design that provides the weakest evidence in terms of
causality and is susceptible to memory biases. As such, it
is possible that oncologists may have recalled numerous
discussions with patients interested in exercise and not
those with all patients, which therefore would overestimate
the actual recommendation rates. Future research is re-
quired using prospective designs with objective measures of
a patient–oncologist discussion of exercise (e.g., audiotaped
consultation review). Lastly, since the current study is a
cross-sectional study, it is not possible to identify the
cause and effect relationship between variables.
Conclusion
Our findings demonstrate that oncologists have favor-
able attitudes toward and interest in exercise, although
significant barriers may prevent oncologists from provid-
ing exercise advice to their patients. As the importance
of exercise in oncology settings continues to grow, it
appears inevitable that oncologists will become an im-
portant source of exercise information. Therefore, it is
important to develop exercise guidelines with an infor-
mation package which oncologists can easily use to
provide exercise recommendations to their patients. As
such, further research is required evaluating the effective-
ness and efficacy of interventions and strategies designed
to improve oncologists’ confidence and knowledge to
provide effective and safe exercise recommendations to
their patients during oncology consultations.
Abbreviations
SD: Standard deviation; ACSM: American College of Sports Medicine;
GLTEQ: Godin leisure -time exercise questionnaire; MET: Metabolic equivalent.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
JH, as first author of this paper, she made the idea of this research initially,
designed it, organized all process of research, analyzed and wrote the
manuscript. MS collected all of data, and wrote the manuscript. YJ and CW
planned the research design, and involved in all of the process. LW involved
in a planning of the research design, and wrote the manuscript. SI and NK
involved in a planning of the research design, organized all progress of data
collecting, and wrote a manuscript. J.Y., as corresponding author of this
paper, he initially designed the study, and supervised all the progress of this
research. He also dealt whole manuscript writing. All authors read and approved
the final manuscript.Acknowledgements
Research Support: The current study was supported by the national research
foundation of Korea (NRF)(2013K2A1A2054437).
Author details
1Department of Sport and Leisure Studies, Yonsei University, 50 Yonsei-Ro,
Seodaemun-Gu, Seoul 120-749, Korea. 2Memorial Sloan Kettering Cancer
Center, New York, NY, USA. 3Division of Breast Cancer Surgery, Department
of Surgery, Breast Cancer Clinic, Severance Hospital, Yonsei University College
of Medicine, 50 Yonsei-ro, Seodaemun-gu, Seoul 120-752, Korea. 4Division of
Colorectal Surgery, Department of Surgery, Colorectal Cancer Clinic, Severance
Hospital, Yonsei University College of Medicine, 50 Yonsei-ro, Seodaemun-gu,
Seoul 120-752, Korea.
Received: 8 May 2014 Accepted: 24 March 2015References
1. Jung KW, Park S, Kong HJ, Won YJ, Lee JY, Seo HG, et al. Cancer statistics in
Korea: incidence, mortality, survival, and prevalence in 2009. Cancer Res
Treat. 2012;44(1):11–24.
2. Won YJ, Sung J, Jung KW, Kong HJ, Park S, Shin HR, et al. Nationwide cancer
incidence in Korea, 2003–2005. Cancer Res Treat. 2009;41(3):122–31.
3. Bicego D, Brown K, Ruddick M, Storey D, Wong C, Harris SR. Effects of
exercise on quality of life in women living with breast cancer: a systematic
review. Breast J. 2009;15(1):45–51.
4. Cramp F, James A, Lambert J. The effects of resistance training on quality of
life in cancer: a systematic literature review and meta-analysis. Support Care
Cancer. 2010;18(11):1367–76.
5. Patterson RE, Cadmus LA, Emond JA, Pierce JP. Physical activity, diet,
adiposity and female breast cancer prognosis: a review of the
epidemiologic literature. Maturitas. 2010;66(1):5–15.
6. Pekmezi DW, Demark-Wahnefried W. Updated evidence in support of diet
and exercise interventions in cancer survivors. Acta Oncol. 2011;50(2):167–78.
7. Speck RM, Courneya KS, Mâsse LC, Duval S, Schmitz KH. An update of
controlled physical activity trials in cancer survivors: a systematic review and
meta-analysis. J Cancer Surviv. 2010;4(2):87–100.
8. Thorsen L, Courneya KS, Stevinson C, Fosså SD. A systematic review of
physical activity in prostate cancer survivors: outcomes, prevalence, and
determinants. Support Care Cancer. 2008;16(9):987–97.
9. Wiggins MS, Simonavice EM. Cancer prevention, aerobic capacity, and
physical functioning in survivors related to physical activity: a recent review.
Cancer Manag Res. 2010;2:157–64.
10. Winzer BM, Whiteman DC, Reeves MM, Paratz JD. Physical activity and
cancer prevention: a systematic review of clinical trials. Cancer Causes
Control. 2011;22(6):811–26.
11. Ibrahim EM, Al-Homaidh A. Physical activity and survival after breast cancer
diagnosis: meta-analysis of published studies. Med Oncol. 2011;28(3):753–65.
12. Ballard-Barbash R, Friedenreich CM, Courneya KS, Siddiqi SM, McTiernan A,
Alfano CM. Physical activity, biomarkers, and disease outcomes in cancer
survivors: a systematic review. J Natl Cancer Inst. 2012;104(11):815–40.
13. Je Y, Jeon JY, Giovannucci EL, Meyerhardt JA. Association between physical
activity and mortality in colorectal cancer: a meta-analysis of prospective
cohort studies. Int J Cancer. 2013;133(8):1905–13.
14. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W, Galvão DA,
Pinto BM, et al. American College of Sports Medicine roundtable on exercise
guidelines for cancer survivors. Med Sci Sports Exerc. 2010;42(7):1409–26.
15. Irwin ML, McTiernan A, Bernstein L, Gilliland FD, Baumgartner R,
Baumgartner K, et al. Physical activity levels among breast cancer survivors.
Med Sci Sports Exerc. 2004;36(9):1484–91.
16. Bellizzi KM, Rowland JH, Jeffery DD, McNeel T. Health behaviors of cancer
survivors: examining opportunities for cancer control intervention. J Clin
Oncol. 2005;23(34):8884–93.
17. Jones LW, Courneya KS, Fairey AS, Mackey JR. Effects of an oncologist’s
recommendation to exercise on self-reported exercise behavior in newly
diagnosed breast cancer survivors: a single-blind, randomized controlled
trial. Ann Behav Med. 2004;28(2):105–13.
18. Chung JY, Lee DH, Park JH, Lee MK, Kang DW, Min J, et al. Patterns of
physical activity participation across the cancer trajectory in colorectal
cancer survivors. Support Care Cancer. 2013;21(6):1605–12.
Park et al. BMC Cancer  (2015) 15:249 Page 10 of 1019. Jones LW, Courneya KS. Exercise counseling and programming preferences
of cancer survivors. Cancer Pract. 2002;10(4):208–15.
20. Demark-Wahnefried W, Peterson B, McBride C, Lipkus I, Clipp E. Current
health behaviors and readiness to pursue life-style changes among men
and women diagnosed with early stage prostate and breast carcinomas.
Cancer. 2000;88(3):674–84.
21. Jones LW, Courneya KS, Peddle C, Mackey JR. Oncologists’ opinions towards
recommending exercise to patients with cancer: a Canadian national survey.
Support Care Cancer. 2005;13(11):929–37.
22. Jones LW, Courneya KS, Fairey AS, Mackey JR. Does the theory of planned
behavior mediate the effects of an oncologist’s recommendation to exercise in
newly diagnosed breast cancer survivors? Results from a randomized
controlled trial. Health Psychol. 2005;24(2):189–97.
23. Bull FC, Schipper EC, Jamrozik K, Blanksby BA. Beliefs and behaviour of
general practitioners regarding promotion of physical activity. Aust J Public
Health. 1995;19(3):300–4.
24. Bull FCL, Schipper EC, Jamrozik K, Blanksby BA. How can and do Australian
doctors promote physical activity? Prev Med. 1997;26(6):866–73.
25. Karvinen KH, DuBose KD, Carney B, Allison RR. Promotion of physical activity
among oncologists in the United States. J Support Oncol. 2010;8(1):35–41.
26. Godin G, Jobin J, Bouillon J. Assessment of leisure time exercise behavior by
self-report: a concurrent validity study. Can J Public Health. 1986;77(5):359–62.
27. Godin G, Shephard RJ. A simple method to assess exercise behavior in the
community. Can J Appl Sport Sci. 1985;10(3):141–6.
28. Courneya KS, Friedenreich CM. Determinants of exercise during colorectal
cancer treatment: an application of the theory of planned behavior. Oncol
Nurs Forum. 1997;24(10):1715–23.
29. Blanchard CM, Courneya KS, Stein K, American Cancer Society’s SCS-II.
Cancer survivors’ adherence to lifestyle behavior recommendations and
associations with health-related quality of life: results from the American
Cancer Society’s SCS-II. J Clin Oncol. 2008;26(13):2198–204.
30. Prince SA, Adamo KB, Hamel ME, Hardt J, Connor Gorber S, Tremblay M. A
comparison of direct versus self-report measures for assessing physical activity
in adults: a systematic review. Int J Behav Nutr Phys Act. 2008;5:56.
31. Fletcher GF, Balady G, Blair SN, Blumenthal J, Caspersen C, Chaitman B, et al.
Statement on exercise: benefits and recommendations for physical activity
programs for all Americans. A statement for health professionals by the
Committee on Exercise and Cardiac Rehabilitation of the Council on Clinical
Cardiology, American Heart Association. Circulation. 1996;94(4):857–62.
32. Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz GA. Physical activity
and survival after breast cancer diagnosis. JAMA. 2005;293(20):2479–86.
33. Holick CN, Newcomb PA, Trentham-Dietz A, Titus-Ernstoff L, Bersch AJ,
Stampfer MJ, et al. Physical activity and survival after diagnosis of invasive
breast cancer. Cancer Epidemiol Biomark Prev. 2008;17(2):379–86.
34. Irwin ML, Aiello EJ, McTiernan A, Baumgartner RN, Baumgartner KB,
Bernstein L, et al. Pre-diagnosis physical activity and mammographic density
in breast cancer survivors. Breast Cancer Res Treat. 2006;95(2):171–8.
35. Meyerhardt JA, Giovannucci EL, Holmes MD, Chan AT, Chan JA, Colditz GA,
et al. Physical activity and survival after colorectal cancer diagnosis. J Clin
Oncol. 2006;24(22):3527–34.
36. Hebert ET, Caughy MO, Shuval K. Primary care providers’ perceptions of
physical activity counselling in a clinical setting: a systematic review. Br J
Sports Med. 2012;46(9):625–31.
37. Tai-Seale M, McGuire TG, Zhang W. Time allocation in primary care office
visits. Health Serv Res. 2007;42(5):1871–94.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
